Increased uptake of thymidine in the activation of sea urchin eggs. II. Cooperativity with phosphorylation, involvement of the cortex, and partial localization of the kinases.
Uptake and phosphorylation of exogenously supplied thymidine are stimulated in Strongylocentrotus purpuratus eggs after fertilization. Before fertilization, the rate of uptake is low and less than 10% of the thymidine entering the egg is phosphorylated. After fertilization, the rate of uptake increases over 50-fold and greater than 90% of the thymidine is immediately phosphorylated. These results imply that there is close cooperativity between fertilization-induced uptake and phosphorylation of thymidine. To gain insight into the structural basis of this apparent cooperativity and to provide a partial localization of the kinases, uptake and phosphorylation were measured in centrifuged eggs, and in centrifuged nucleate and anucleate merogons. Electron micrographs show that in these cells, the inner cytoplasmic contents are stratified according to density and displaced within the egg, whereas the outer cortical region of the cytoplasm remains intact. Uptake and phosphorylation of thymidine are fully stimulated in these eggs and merogons after fertilization, suggesting that both processes are mediated by an intact egg cortex. In support of this suggestion, we report that controlled disruption of the egg cortex prior to fertilization by treatment with cytochalasin B (CB) significantly reduces the rates of uptake and phosphorylation after fertilization. The full stimulation of phosphorylation in nucleate and anucleate merogons eliminates any localization of the catalyzing enzymes (thymidine kinase and thymidylate kinase) in the maternal nucleus and other inner cytoplasmic contents differentially segregated by centrifugation.